Controlled synthesis of PEI-coated gold nanoparticles using reductive catechol chemistry for siRNA delivery.
Development of nano-sized gene delivery vehicles for small interfering RNA (siRNA) delivery is of great importance for their clinical applications such as cancer therapy. Herein, we demonstrate the controlled synthesis of polyethyleneimine (PEI)-coated gold nanoparticles (AuNPs) using catechol-conjugated PEI (PEI-C) for siRNA delivery. Since the conjugated catechol groups are reductive and moderately hydrophobic, PEI-C formed spherical multi-cored micelles in aqueous solution and served as reductive templates for the growth and synthesis of spherical AuNPs with tunable sizes and surface charges. PEI-C was stably anchored on the surface of growing crystal gold seeds with crosslinking, resulting in robust cationic AuNPs. The fabricated PEI-coated AuNPs formed stable complexes with siRNA, and the complexes showed an excellent gene silencing effect in cancer cells. Size and surface charge values of the synthesized AuNPs had a great influence on intracellular uptake and unpacking of siRNA, and the resultant gene silencing efficiency. The PEI-coated AuNPs exhibited an extremely low cytotoxicity due to the reduced density of primary amine groups and the absence of uncomplexed PEI fraction in aqueous solution.